The role of ATP13A2 in Parkinson's disease: Clinical phenotypes and molecular mechanisms.
The importance of ATP13A2 (PARK9) in Parkinson's disease (PD) has emerged with the discovery that mutations in this gene cause Kufor-Rakeb syndrome, an autosomal recessive, juvenile-onset form of parkinsonism associated with the additional clinical triad of spasticity, supranuclear gaze palsy, and dementia. Eleven independent kindreds with homozygous or compound heterozygous ATP13A2 mutations have been identified. These reports make it clear that the condition exhibits considerable clinical heterogeneity, with a spectrum of disease even among family members carrying the same mutation. The relevance of the protein in sporadic PD is demonstrated by the presence of single heterozygous ATP13A2 mutations in this group of patients and altered expression of the gene in the substantia nigra from patients with the disease. The involvement of ATP13A2 in Zn(2+) homeostasis has recently been demonstrated, with the molecular consequences of this disturbance causing lysosomal impairment, α-synuclein accumulation, and mitochondrial dysfunction. These discoveries provide a new understanding of the role that ATP13A2 plays in the development of PD and identify a therapeutic target that may ameliorate α-synuclein accumulation and lysosomal and mitochondrial dysfunction in Parkinson's disease. © 2015 International Parkinson and Movement Disorder Society.